I. INTRODUCTION
As a wide direct band gap semiconductor, wurtzite ZnO has been considered as a potential candidate for optoelectronic applications due to its high exciton binding energy ($60 meV), which allows high ultraviolet-lasing efficiency. 1 However, conventional [0001]-oriented ZnO-based quantum wells suffer from discontinuous polarization known as quantum confined Stark effect (QCSE). The effect causes spatial separation of electrons and holes, and therefore emission efficiency droops. [2] [3] [4] To avoid QCSE, it is desirable to grow ZnO in nonpolar orientations, such as a-plane (11 20) and m-plane (10 10). 5, 6 To obtain nonpolar ZnO films, many studies have proposed alternative substrates for the growth of nonpolar ZnO. [7] [8] [9] Recently, we have also demonstrated the epitaxial growth of nonpolar (13 40) ZnO epitaxial films on (114) LaAlO 3 (LAO) substrate. 10 The Since crystalline defects in a-and m-plane ZnO profoundly affect electronic and optical properties, it will be of great interest to understand their characteristics and distribution in (13 40)ZnO.
II. EXPERIMENT
Growth of (13 40)ZnO on (114)LAO substrate was carried out by pulsed laser deposition at 750 C in oxygen ambient of 20 mTorr. The detailed process has been described elsewhere. 10 Defect observations in (13 40 ) to (114)LAO plane according to the measurement in the SAD pattern in Fig. 1(a) . The observation is consistent with the previous report from the investigation of x-ray diffraction. 10 For the hetero-epitaxial structure, the misfit dislocations (MDs) commonly appear at the heterointerface for the relaxation of mismatch-induced strain. For the observations of MDs, the high resolution XTEM images of (13 40 Fig. 2(b) . Three extra halfplanes, as marked with circles in Fig. 2(b) , are observed, from which the Burgers vector for the MDs is 1/2[0001] which is certainly parallel to the interface. In Fig. 2(b) , the measured distances between adjacent MDs is 9.4 and 7.0 nm (average $8. carried out under two-beam conditions using gÁR ¼ 0 invisibility criterion, where g is a chosen diffraction vector and R is the Burgers vector (b) or displacement vector of stacking faults. It has been known that in nonpolar ZnO the predominant line defects are threading dislocations (TDs) with b ¼ 1/3h11 20i, 1/3h11 23i, and h0001i and the predominant planar defects are basal stacking faults (BSFs) with the displacement vectors of 1/6h20 23i. In Fig. 3(a) , the bright field XTEM (BF-XTEM) image of (13 40 , and the density of the BSFs is around 3.1 Â 10 5 cm
À1
.
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